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Summary

e | ast week | showed evidence that perhaps we have the scint counter position

iIncorrect in the geometry

e Since then, | have looked at the vertex z distributions for interactions with 3 or
more tracks using several sets of thin target data spanning many targets and
momenta. Sets were analyzed separately for the runs 13000-14000 epoch and

the 15000-16000 epoch

e The target z positions were fit to a convolution of step functions for the target
mass distribution with a asymmetric gaussian resolution functions. The

parameters of the fit are:

1)

A N A A AL

Zigt - position of upstream edge of target

Wigt - target width. Held fixed according to database

Zscint - position of upstream edge of scint counter

Wscint - scint. counter width. Held fixed according to as-built width
Aigt, Ascint - hormalization constants for target and scint vertices
OTGT,Up - Upstream gaussian sigma for vertices in target material
oTGT,0n - down-stream gaussian sigma for vertices in target material
Oscl,up - Upstream gaussian sigma for vertices in scint material
Osci,pp - down-stream gaussian sigma for vertices in scint material

0) Aska,Zska, Oska - parameters for gaussian distributed backgrounds



500

:|—2I0 GeV Clarbof) | I

| gsZtgtData

| o Entries 49341
| . Mean -828.1

| | RMS  1.387

T84

Z (cm)

Positive runs from the
13000-14000 epoch

150

j+(§5 IGeIV B/'smur‘h ——— .
l | } Eotries 9195|
u Mean -827.9 |
100 .l ' RMS  1.606] _|
l ‘H :
: - o
50:_ } A i M -
I W U | ]
g H+ | I
D — 88 T 'Z('Cr-g)m
+58 GeV/ Beryllium ]
| T e
B M | Mean -827.9 | ~
100_ } ” || }RMS 1.652 ]
| H - i :
0 A TN TR
i HH M | M| .
l +++++++++ + *t j
D — 88 T (' -2324
Z (CM



35 GeV Bismuth I 35 GeV/ Berylium I
W seomd || Yl sZubm
- | | Mean -828| - 150 } Mean -827.9 | |
| : | RMS 1.605 | II| | H RMS 1.619 _
[l 100/~ S —
1 | HHM! lH} - } | i |
: oo { w | HH o M iU L -
| by e M Wi ) - n
.+H.++| . N .]l H.H.+ i +. H.H. I B BN H.* h
83 -830 828 826 824 932 -830 -828 826 824
Z (cm) - - | | .Z((.:m)
-58 GeV B/smutr | g'sZtgtData ]
Entries 7169
} } RMS  Leos]
Negative runs from the > ‘} H | i
13000-14000 epoch Ty ‘H‘ |
| i LA N
Lo . 830 8 856 t (C': 24



150120 GeV/ Bery//ﬁjm | | _
u gs/tgtData =
- } Entries 8317 .
N , i Mean -827.8 -
. | | - RMS 1562 -
1007 ]
B
i { || " . | | H | ]
50
o U
! +H | H+*+++_
_' H- | | | | | | | |
432 830 828 826 824
Z (cm)

+120 GeV runs from the
15000-16000 epoch

- | _
+720 GeV Carbon | .
N } | + gsZtgtData _
— Entries 37044 | _|
00 - Mean -827.8 | |
_ " RMS 137 |
- i |
4007 i a
] ]
i | J " :
200 + |
B 1 f _
- a ity + |
A L | ' ' | I | ! ! !
932 2830 828 2826 804
Z (cm)
N | I
+120 GeV B/'smtrz‘h
i gsZtgtData ]
200 | Entries 11577 | —
- | Mean -827.8 N
o m A RMS 1.517 |
N II I |
1007 | { H ! k ) _
i i LTI A j
" HY |y
I i Wt
, ++++ ++ IHJr | | | ! | | | | | |+++
937 2830 828 2826 804
Z (cm)



Tabular summary of fit results (all units cm)

i Whien Width [ ztgt | emor f Zscint | error TS(iETr.rL]JaP T%Tr.%aN ssclleJaP SObN | Nomin I\Sﬁﬁl
0 c+20gev-13-14.root | 1.00 | -829.05 | 0.006 | -826.54 0.018 0.48 0.43 0.40 0.33 -0.05 -0.24
1 | be-35gev-13-14.ro0t | 0.40 | -829.17 | 0.004 | -826.52 | 0.028 0.45 0.46 0.35 0.38 -0.17 -0.22
2 bi-35gev-13-14.root | 0.17 | -829.07 | 0.008 | -826.62 0.073 0.44 0.42 0.24 0.45 -0.07 -0.32
3 | bi+35gev-13-14.r00t | 0.17 | -829.02 | 0.036 | -826.66 | 0.067 0.48 0.38 0.32 0.54 -0.02 -0.36
4 | be-58gev-13-14.root | 0.40 | -828.94 | 0.083 | -826.31 0.146 0.54 0.24 0.29 0.24 0.06 -0.01
5 | bi-58gev-13-14.r00t | 0.17 | -829.04 | 0.056 | -826.71 | 0.290 0.47 0.35 0.18 0.57 -0.04 -0.41
6 | be+58gev-13-14.root | 0.40 | -829.07 | 0.010 | -826.61 0.030 0.55 0.27 0.29 0.47 -0.07 -0.31
7 | c+58gev-13-14.r00t | 1.00 | -828.92 | 5.426 | -826.55 | 5.903 0.63 0.26 1.36 0.46 0.08 -0.25
8 bi+58gev-13-14.root | 0.17 | -828.98 | 0.099 | -826.62 0.241 0.59 -0.45 -1.93 -0.99 0.02 -0.32
9 | bi+120gev-15-16.ro0t | 0.17 | -829.01 | 0.047 | -826.62 | 0.018 0.45 0.54 0.24 0.56 -0.01 -0.32
10 | c+120gev-15-16.root | 1.00 | -828.93 | 5.422 | -826.41 5.911 0.48 0.42 0.98 0.32 0.07 -0.11
11 | be+120gev-15-16.root | 0.40 | -829.07 | 0.005 | -826.56 | 0.018 0.46 0.38 0.29 0.45 -0.07 -0.26
= = | |
920.0 nominal -826.3 nominal Weighted mean target shift = 0.07 cm

Weighted mean scint shift = -0.19 cm

For reference: width of scintillator counter is (1/8+8*0.004)*2.54 cm = 0.40 cm



z (cm)

-826

-827

-828

-829

-830

l _
O I O T o
ZI) @ S ) @) O :
[ 6 | o

o __________ e___ ¥ _ ___ | & _ __ e ___. R SO, AU } °
G | _
] ] ] ] | ] ] ] ] | ] |

5 10

eRed closed circles: Fitted upstream edge of target id

e5lue open circles: Fitted upstream edge of scint counter
eDashed lines: Best fit results to all data sets
¢ Solids lines: Nominal positions from geometry tables
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Summary

¢ | see no systematic difference in the target/scint geometry between the
13000-14000 epoch and the 15000-16000 epoch. All targets and all momenta
give consistent results.

¢ Fitted target positions and nominal target positions agree to within 1 mm

e Fitted scint positions and nominal scint positions differ by 2 mm. Fitted
position is roughly 2 mm upstream of nominal. This is suspiciously close to
1/2 the width of the scint counter.

e To do:
e Decide if this scint shift is real. If yes, then update the geometry tables

e Make a systematic check of TPC residuals. If there seems to be no
problems, then it is likely that the systematic distortions I’ve been seeing

were due to an incorrect target constraint. In this case, we can drop
TPCResCor.

e |f there are systematic corrections that can be made to the TPC hit
positions, then re-generate ResCor maps using the correct scint position.



